The genus Pinellia is endemic to E Asia (China, Korea and Japan) with a centre of diversity in E China (Anhui, Zhejiang and Fujiang). Nine species are recognized, among which P. fujianensis is described as new to science. A key to the species, synonymies, descriptions, taxonomic notes, data on habitats and distribution are given and all species are illustrated.
Introduction
Pinellia Ten. is a small genus in the family Araceae, which contains 105 genera worldwide (Li 1986 , Mayo & al. 1997 ). The genus is recognized by the present authors as having nine species, distributed in mainland China, Korea and Japan, with two species regionally naturalised in Europa, North America and Australia.
The genus Pinellia was established in honour of Giovanni V. Pinelli (1535-1601) by M. Tenore in 1839 based on P. tuberifera Ten., which is a superfluous name since Arum subulatum Desf. was cited as a synonym in the protologue. That latter name is a taxonomic synonym of Arum ternatum Thunb., which is the first known species now recognised as a member of Pinellia, namely P. ternata (Thunb.) Breitenb., and which was described by Thunberg (1784) from a plant collected in Japan between Iedo and Nagasaki.
Pinellia is characterized by (1) the female zone of the spadix being adnate to the spathe, (2) the male and female zones of the spadix with naked flowers being separated by a sterile zone, (3) the presence of an appendix of the spadix and (4) the presence of a septum at the constriction of the spathe (except in P. pedatisecta where a constriction and septum is absent). Engler (1920) placed Pinellia in the subfamily Aroideae, a placement that has since been accepted. According to a recent chloroplast DNA phylogeny (Renner & al. 2004) , Pinellia is closely related to Arisaema and Typhonium.
A few species of the genus, in particular Pinellia ternata, are used in Chinese herbal medicine (see, e.g., Hu 1977 , 1989 , Huang & al. 1986 , He & al. 2005 , P. ternata and P. tripartita are also popular for ornamental use. In P. cordata a polyploid cytotype with 2n = 72 is known, which can be interpreted as hexaploid with aneuploid reduction from 2n = 78. P. ternata forms a polyploid complex, which contains various ploidy levels up to decaploids (2n = 130) and extensive aneuploid series. All species of Pinellia so far seem to have a basic number of x = 13 (for further details see under P. ternata).
Distribution. -Eight species of Pinellia are present in China, the range of one of these (P. ternata, occupying the entire distribution range of the genus) extends to Korea, southern and central Japan. One species (P. tripartita) is endemic to southern Japan and the Ryukyu (Nansei-shot^) Islands. P. ternata is, moreover, naturalised in Europe, North America and Australia, P. tripartita in S Europa and Australia.
Within China the genus is absent from the North and Northwest (not present in the provinces Neimongolia, Helongjiang, Jilin, Qinghai, Xingjiang and Xizang) and confined to the East and Southeast. It has its greatest diversity in the East, where it is represented with four (Anhui, Zhejiang, Hubei) Tuber depressed globose, irregularly depressed, to 6 cm in diam., with 1-4 stolons, 4-7 cm long, stolon often bearing globose tubercles of 5-10 mm diam. at the end. Leaves 1-4; petiole 10-60(-70) cm long, greenish or flesh-red; leaf blade deltoid-ovate to broadly ovate, 6-33 × 4-22 cm, acuminate at apex, base deeply cordate, chartaceous, primary lateral veins 5-15 per side. Inflorescence with peduncle shorter than petioles; spathe erect, 5-8 cm long, greenish or yellowish green, tube funnelform, 1-2.5 × 0.5 cm, throat constricted, limb broadly lanceolate, 3.5-5 × 0.8-1.2 cm; spadix longer than spathe; female zone adnate to spathe tube, 1.5-2 cm long; male zone free, 1-1.5 cm long; sterile zone between female and male flowers 1-1.5 cm long; appendix 6-11.5 cm Tuber depressed globose, 1-1.3 cm in diam. Leaves 1-3; petiole slender, 5-15 cm long, base sheathing; leaf blade entire, ovate, oblong, oblong-lanceolate, 5-19 × 1.5-6 cm, short-acuminate to acute at apex, base obtuse, rarely shallowly cordate; primary lateral veins 6-7 per side. Inflorescence with peduncle shorter than petioles; peduncle 6-10 cm long; spathe (6-)7-9 cm long, tube 0.8-1.2 cm long, limb lanceolate, 7-8 cm long, long-acuminate, curved; spadix 8-12 cm long; female zone 5-10 mm long; male zone 5-10 mm long; sterile zone between female and male flowers 5-10 mm long; appendix filiform, 4-9 cm long, incurved, pendulous. Note. -Pinellia integrifolia is characterized by its ovate or oblong leaf blades, its obtuse or shallowly cordate leaf bases and by petioles lacking bulbils.
Habitat and distribution. -Endemic to Central China: western Hubei (Yichang) and eastern Sichuan (Xuyong, Chongqing). Growing on slopes, in moist areas by streams, lower than 1000 m. Flowering in September.
Additional specimens examined. Tuber depressed globose, 1-1.5 cm in diam. Leaves 1-3; petiole 12-25 cm long, green or purple; leaf blade cordate-oblong, cordate-ovate or cordate to sagittate, 4-25 × 2-7.5 cm, green above, greenish or purple below, long-acuminate at apex, base deeply cordate, primary lateral veins 9-10 per side; bulbils present at basal portion of petiole and at base of leaf blade (apex of petiole), ovoid. Inflorescence with peduncle shorter than petioles, 3.7-18 cm long; spathe green, purplish yellow or violet, 4-7 cm long, tube 1-1.3 cm long and wide, limb elliptic, 3-4.5 × 1.2-3 cm, apex obtuse or acute, erect or slightly incurved; spadix 9-23 cm long; female zone (0.8-)1-1.2 cm long; male zone 5-7 mm long; sterile zone between female and male flowers 7-8 mm long; appendix violet-green, 6.5-20 cm long, tortuous. Female flowers densely arranged; pistil c. 2.5 mm long, ovary ellipsoid-oblong, c. 2 mm long and 1 mm in diam., style short, c. 0.3 mm long and 0.5 mm in diam., stigma discoid, 0.6-0.7 mm in diam. Male flowers with thecae elongate, c. 1.8 mm long, opening by a slit. Berries ovoid. -Fig. 3 . Chromosome number. -2n = 72 (Li & al. 1997b Tuber subglobose, 1-2.5 cm in diam. Leaves 2-3; petiole 27-33 cm long; leaf blades peltate, 10-17 × 5.5-12 cm, deep green, ovate or oblong, short-acuminate at apex, deeply cordate at base, primary lateral veins (5-)6-8 per side. Inflorescence with peduncle 7-15 cm long, shorter than petioles; peduncle 5-8 cm long; spathe 4-5 cm long, yellowish green, tube obovoid, c. 8 mm long; limb opening, 3-4 × 0.5-0.8 cm, apex obtuse to acute; spadix 11-13 cm long; female zone c. 0.8 cm long; male zone c. 0.6 cm long; sterile zone between female and male flowers c. 0.35 cm long; appendix c. 10 cm long. Female flowers densely arranged; pistil obovoid, 0.25-0.3 mm long and 0.12-0.15 mm in diam., stigma sessile, very small. Male flowers with thecae elongate, opening by a slit. Berries ovoid, pale green to whitish, acute at apex; seed globose. -Fig. 4 .
Chromosome number. -2n = 78 (Li & al. 1997 ).
Note. -Pinellia peltata differs from all other species of the genus by its subglobose tuber and its peltate leaves, which are ovate to oblong-ovate and shortly acuminate at apex. Pinellia cordata N. E. Br. similis sed rhizomate obovato, 3.5 cm longo, folio sagittato, folii basi sine bulbilo differt.
Perennial with an obovoid rhizome, to 3.5 cm long and 1.4 cm in diam., with more than 5 nodes, swollen, internodes very short, 2-3 mm long, present year's part rooting; cataphylls 2-3, longacuminate, c. 1.5 cm long. Leaves 2-3; petiole 10-45 cm long, bearing bulbils at base; leaf blade widely sagittate, anterior lobe deltoid-ovate, 7-13.5 × 4.5-10 cm, long-acuminate at apex, basal lobes subtriangular, 4-7 × 2.5-3.5 cm, divaricate; primary lateral veins 6-7(-8) per side. Inflorescence with peduncle 8-20(-25) cm long; peduncle shorter than petioles, to 14(-15) cm long; spathe reddish to yellowish violet, c. 5.5 cm long, tube 1.5 × 0.1 cm, limb lanceolate, 3.5-4 × 1.4 cm, navicular, erect; spadix c. 11 cm long; female zone 1.3 cm long with 9-10 pistils; male zone free from spathe, 7 × 3 mm; sterile zone between female and male flowers 5-7 mm long; appendix slender, 8 cm long, outcurved. Note. -Pinellia fujianensis is similar to P. cordata but differs in having an acute rhizome, to 3.5 cm long, widely sagittate leaf blades and petioles bearing bulbils at base. Perennial with subglobose tuber c. 2.5 cm in diam; cataphylls lanceolate, to 10 cm long. Leaves 2-5; petiole 30-35 cm long, green; leaf blade tripartite, green, leaflets broadly ovate to ovate-oblong, anterior leaflet 15 × 4-7 cm, apex 1.5 cm long; lateral leaflets smaller; primary lateral veins 8-12 per side, forming a distinct marginal collective vein, also with two thinner collective veins along margin. Inflorescence solitary; peduncle thin, to 25 cm long, shorter than petioles; spathe 7-9(-10) cm long, whitish green, tube oblong to subcylindrical, 3.5 × 1-1.25 cm, almost closed within by a transverse septum, gaping at base, blade oblong, boat-shaped, gaping, 4 × 2.5 cm; spadix 20-25 cm long; female zone c. 3 cm long; male zone 1.8-2 cm long; sterile zone between female and male flowers 0.6-0.7 cm long; appendix smooth, sigmoid, long-exserted from spathe, 15-20 cm long, base 3 mm in diam. Female flowers densely arranged; pistil 1-1.2 mm long, ovary ovoid, 0.9-1 mm long and wide, style distinct, attenuate, 0.2-0.3 mm long, stigma subhemispheric. Male flowers with thecae elongate, opening by a slit. Berries ovoid, 1-seeded, pale green to whitish. - Fig. 6 .
Chromosome numbers. -2n = 26, 52 (Li & al. 1997b ).
Note. -Pinellia tripartita differs from P. yaoluopingensis in having broadly ovate or ovate-oblong, sessile leaflets and a tuber lacking tubercles. It is also easily distinguishable from P. ternata by its petioles lacking bulbils. Habitat and distribution. -Japan (Honshu, Shikoku, Kyushu and Ryukyu (Nansei-shot^) Islands; Ohwi 1984 , Walker 1976 ). The species is also cultivated as an ornamental plant and widely naturalized in Australia and S Europe. A specimen collected by Charles Wright, who also collected the type of the name P. tripartia, is labelled as to come from Hong-Kong (C. Wright 508, P); besides, there is, however, no indication for the presence of this species in China. Found in dense broad-leaved forests, at forest margins and on roadsides. Flowering from May to July, fruiting from June to September.
Additional specimens examined. -Japan: Nagasaki, Mt Hiko-san, N. Narohashi 1401 (E, K, P); Nagasaki, R. Oldham 819 (K, P); Hiuga, Yokohama (E). Tuber subglobose, 1.3-3 cm in diam., bearing bulbils at its top. Leaves 1-4; petiole 12-25 cm long, deep green with purple spots; leaf blade trifoliolate, sometimes also pedate, leaflets 3-5, central leaflet oblong-elliptic or obovate elliptic, 5-10 × 3-4.5 cm, acuminate or acute at apex, cuneate at base, lateral leaflets sessile, smaller, 5.5-7.3 × 4 cm; 4-5 primary lateral vein per side, forming a collective vein along margin. Inflorescences 1-2; peduncle usually longer than petioles, 22-36 cm long; spathe 7-8 cm long, constricted, green, tube 2-3.5 × 6-8 mm, limb oblong, 3-4 × 2-3 cm, obtuse at apex; spadix 16-20 cm long; female zone 2-2.5 cm long and 3-5 mm wide; male zone 5-7 × 3-4 mm; sterile zone between female and male flowers 5-6 mm long; appendix 13-18 cm long, green, sigmoid, recurved. Female flowers densely arranged; pistil 1-1.1 mm long, ovary broadly ovoid, 0.9 mm long and in diam., style distinct, stigma discoid, c. 0.25 mm in diam. Male flowers with thecae elongate, c. 1.4 mm long, each pollen sac opening by a pore. Berries conic, obtuse, seed 1. - Fig. 7 .
Pinellia yaoluopingensis
Chromosome number. -2n = 26 (Li & al. 1997b ).
Note. -The species differs from Pinellia ternata in having a tuber with tubercles around the petiole bases and by lacking bulbils elsewhere.
Habitat and distribution. -Endemic to Anhui (Yuxi Xian, Jingde Xian) and Jiangsu (Nanjing), China. Growing in broad-leaved forests, c. 1000 m. Flowering in May, fruiting from July to September. Perennial with globose tuber 1-2 cm in diam. Leaves 2-5; petiole 15-20 cm long, base sheathing, bulbils present in sheath, at lower or middle portion of petiole as well as at base of leaf blade; leaf blade trifoliolate, sometimes pedate with 5 leaflets; leaflets oblong-elliptic or lanceolate, green above, greenish below, acuminate at apex, cuneate at base, anterior leaflet 3-10 × 1-3 cm; lateral leaflets (3-)4-7.5 × 1.8-2.3 cm; 7-9(-10) primary lateral veins per side, forming a collective vein along margin. Inflorescence with peduncle longer than petioles, 25-35 cm long; peduncle 15-25 cm long; spathe 6-7 cm long, greenish or whitish green, rarely purplish, tube narrowly cylindric, 1.5-2 cm long, limb oblong, green and usually violet at margin, 4-5 × 1.5 cm, obtuse or acute at apex; spadix 9-10 cm long; female zone c. 2 cm long; male zone 5-7 mm long; sterile zone between female and male flowers 3 mm long; appendix 6-7(-8) cm long, green to violet, erect or sigmoid. Female flowers densely arranged; pistil 2.1-2.2 mm long, ovary ovoid, c. 1.8 mm long and 1-1.1 mm in diam., style distinct, attenuate, stigma very small, c. 0.2 mm in diam., not broader than style. Male flowers with thecae elongate, c. 1.2 mm long, opening by a slit. Berries ovoid, yellow green to whitish, with persistent stigma and style, 1-seeded. - Fig. 8 .
Pinellia ternata
Chromosome numbers. -A compilation of the chromosome numbers reported in the literature and further own counts for Pinellia ternata are given by Li & al. (1997b) . A recent comprehensive cytological study of P. ternata by Chen & al. (2006) revealed the existence of septuploid (2n = 91), octoploid (2n = 104; see also Tae & Kim 2005 under P. koreana) , nonuploid (2n = 117) and decaploid (2n = 130) cytotypes, thus all based on x = 13, as well as further indications for extensive series of aneuploid reduction. Assumptions about basic numbers of P. ternata (and thus for Pinellia) different from x = 13 (i.e. x = 7, 9, see Li & al. 1997b , Tae & Kim 2005 should be taken with great caution in the light of these new data; early counts for P. ternata of, e.g., 2n = 28 (for references see Li & al. 1997b ) would need confirmation and counts of higher ploidy levels deviating from x = 13 are apparently due to aneuploid reduction.
Note. -Pinellia ternata is a highly variable species both with respect to morphology and cytology. It differs from other species of the genus by having bulbils at different parts of the petiole. After having examined the variation in the position of the bulbils at the petiole, it became evident that this feature is of no taxonomic value in contrast to the view expressed by Li (1995) . Pinellia koreana has been described recently from Korea, having pedate leaf blades with five leaflets otherwise not differing from P. ternata. Pedate leaf blades, however, are occasionally produced by vigorous individuals of P. ternata and this new taxon can therefore safely be sunk in the synonymy of P. ternata.
Tubers of the species are used in traditional Chinese medicine for treatment of coughs, for reducing phlegm, stopping vomit, and externally for treatment of breast mastitis and otitis media.
Habitat and distribution. -Growing in grassy land, secondary forests, wasteland and cultivated land; below 2500 m, widely distributed over China excluding Nei Mongolia, Qinghai, Xinjiang and Xizang, further in central and southern Japan and Korea. Naturalized in Europe, North America and Australia. Flowering from May to July, fruiting from July to September. 
